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[-0-^1 

7] -Itig ofl S^Rr ^H^^S ^^7> p}^^, #7] C]i52] 7l^^ofl tfl-g-*|-fe HGA ^ 

^ej-old ol^^o^ol nV^SlJl, >8-7l ^^old ol^^^oi yV^°H #7l HGA^l °1 
451- ^71 -fj"§^jg. o^-g- ^H^o] ^^Sl^olrq. ^^ofl ol*V ^-71 

<^*H1 Sl«fl HGA1- c^SLS ^ol^o.^.^ 

£ 3 
[^olol] 

*>J=, t]^EL, E.Qo]g_ t ^H^, -Pr^^S, ^ 
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s]-^ = «.{Hard disk drive} 

^1^ HGA^) #?fl» J±<>1 7fl^3 ^£^14. 

^ 4fe 5L 3^1 3^3. =S^ol ti.oll^ c^ia.^ wfloj^ 

^ ojl- AVo^ HGA^ ^7fl# i<?l 7fl^ cf^5Lol4. 

£ 5a, 5b ^ H 5ctt £ 5L*}& *}IL €\^3. JEl^oj y. ^ £ ^ *r 

£ 6 ifl^l £ 8^ £ 5a £ 5c°fl ^Hi-l^l 3#3 < ?1 HGA ^ 

. wl^^-^o] HGA» ^ -g-# s-^-g. ^.o]cf. 
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1020020048974 *3 «*h 2002/9/12 

# £fe ^e^-oli:-l(nlSAl)7> 2:^=1 HGA(Head Gimbal Assembly, 2)# 7>^cf. ^^3(1) 
^ «floli(3) ^Hl -g*m ^# S.Bl(4)«fl 3*fl ^^H, HGA(2)^ iL<^ 

£^1(5)^1 ^fl 3r)^-«fl«H^(6a)^- f^]A£ Sl^S)^ ^1^(6)011 
(7)<4 ^€4. HGA(2)^r *|^Ha(7Hl °H <^sfl ^ v *1 

* l5 q- iej-old* ^wltW. HGA(2)£) ^S^r £ ^ 3a 71 Bfl-g-<*fl d 

< 9 > ^<q. ^ ^s^l 7l^^r «lHi(3)# , HGA(2) 

^t}. ^3.(1)^1 71^-^ofl Cfl^e>^ Hfloli(3)Sl W}l=H^ 7l^ofl nfl-f e^^>7fl 
^5}^ u]ia <^H^^(air damping) ^^-fr ^*>7l ^ ^5. (ramp, 3b)7> 

«-^-ol ^^isl^ ^V^r Efl^el(3a)^l ^*fl <>ll^*KH3-. #7l 31^5l(3a)fe #7l ^#-gr 
*WRr ^7fl(nl£Al)7> ^zV£l^ ^o]^, 4^ ^71 ^H^^S ^5L(3bH Hl^fl 
^ ^°]-& 71-^1 cf. HSli HGA(2) ^ °1« Al^ffl#(7H £)-§-*Kr ^^Hfe- 

^"71 ^xr (35)^ ujsfl ^Tfl ^^*>J1 n}-^ A^^(7) ^ <=>1 ^ ^#^1 
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1020020048974 #3 °^\- 2002/9/12 

HGA(2)S] o]^ ^o)tf o]J§-<$<x (3c) o] p>^^c}. ^, ^7} tq^3(l)^ 

tifloli(3)^ a\o]o) a^^1^( 7 ) ^ HGA(2)^ o]%.£r ^-g-^>7l ^t!r 

s.Ei(4)2l #^l(4aHl51 #7] ^bM^ o^oj (3 C )<>1 
-R-*l*Hr ^.^(4b)7> 

<10> ^7)<H ^ ^SH^H, Hflol^O) * oil- £?1H 21*11 

^^1^ ^l^^ *fl«*IM Cl^a.(l)7> 3 # <5}5.S ^£3.(1) ^-71-B-l-ol ^ 

£}jL ol cl>i3 Lflsl ^^Ml ixfBl- *S.t1| -2.^(4) 

7> S^*}^ Cli3(l)l- ^^Al^l ^ Oj^ S| ^5.^11 ^ -2-^^ 

Ai st]^}^, ^.ol^ ^oj 5.EK5H1 #frl- <&7\*\^ ^^PMH ^(6)1- ^ tilH^(6a) 
^ f^giLS. s]^Al?J HGA(2)^1 31JE.7} ^ najt ^S-if- HGAC2H 

i$\EL^ C)^£i(l)al 7l^ofl 7lf^ ^Ji AIJ:^- olol ^ ^ 

^^•cf. ol<4 ^-o] cl^3.(l)7l- sl^l-Tll n^QH S.21-^1 w-^^l^i ^ 

7l ol ^l-fr^l 21*11 ^-#^2f ^l£o] 6j|^(preload ^ 

gramload)7> ^-g- o^t!) Jf^Tfl #7l HGA(2)$1- °1» *l*l*Rr 

*|i^Ai(7)-i: S^Vfe- HSA(head suspension assembly)^ £l*fl 
^•71 -ft-^ofl oj^o. «>o> *}^# *>7ll ^4. ^3 E-BW^ ^ 

■fr-S-^fl 3*A -H^«^(7)4 ^cfofl ^-a)-£)ol oi^ HGA(2)7> ^fVt}. o]fA ^-^ 

ESfl^- ^ AH1 °-^ofl ojSD JL^ ^3^, ^UOKHZ 5-«o V ^ ^T^Hr tfl^HH 3 
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1020020048974 #3 2002/9/12 

*>7fl €*=r. ^#30] HSA^ t\^3.0\ JMJ-£°l(Z-heightW 4^ 

HSA^ ^-f , *7l -fi-^-cfl Sl^- ^ ^l-g-ol 7^ & 

ofl^oiq. HGA°IM^ #eMt^ *HI HGA^ 7l*«M ^ 

^ <« *<H, lOKHz tfl^o) ^-«-^l^ol 3711 ^S*V^. ^3 

PES(position error signal)* ^aM^jl *fl*3 ^#(yield)-i- ^Ml €^f. °1 ^1 

Stb, ^laji^i #5l-o]^(^^§l^ ^Ol^oll n>^£]^ 91 7} ±7} ^ ^7] 
4i7.»7> £M/^7l# ^« nfl M^^l ^^.1- ^714 ^7H1 tlM^l" 7} 

^■*rfe ^ 0]} E] (error )* ^a]^ ^ ^Tfl £4. <M *KEL 4^3- E.E)-°}lLB\ 

[^^l °1^-31A> ^ 7l^^ 4^11 
<H> ^"^^r ^71-B-^-ofl ^«(] ^5)^- HGA°fl A^ ^2:^ ^^^T Jl^^jOS ^l^ 

<12> >s-7i ^*>7l 4^, 

<13> alM^S}-; 

<14> ^-7) aflol^ofl 41*13^ ^* S^H ^3*r ^ 71^-g- 4^35+; 

<15> Aj-7l Clias] ^ji 71^-^ofl tfl-§-*Hr hga^; 

<16> A>7l HGA-& aI^I^Ht ^>s«^Sr; 
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1020020048974 #3 °^\' 2002/9/12 

<18> A o V 7l ofl^oflol^* ^g-*Kr S-Oli 3_<a HEil-; ^l^M. 

<19> ^"71 tiflol^ofl^, c|^=i<SJ 7^ofl Cfl-g-^ ^-^ofl ^^=L2) 7)^°% e3«Hr 

^H"*^ ^£7} u>^£lJL ( ^-7) V)+EL°) 7}^^} cfl-§-*Vb HGA ^ °1* *l*l*Hr ^ 

< 20 > ^-71 ^eMc] oj^cg^o] w>rf-ofl^ ^-71 HGA^ ^l^^S.* *}-el- <S#3£M 

C] ol^^^o] ^rt-ofl ^Tfl $1*1 *Rr W>^2f ^ °cH^ 7>*lfe ^-71 -ft* 

<21> £ t^S} Cjia H-SH^l olc^A-^ ; aV 7 } H>rt-^ 

*W4H ^"71 HGA ol^^S.^ ^°1«- 7}*m ^ 31 ^7} 

^j-sh ^^^m-. 
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1020020048974 ^ °^> : 2002/9/12 

<24> #71 cjia. ^el-ol oio^ f ^-71 HGA^l ^ 

7^ ol^S]^ ol^ ^o] ti>^^. 
<25> o]^> ( ^ £^^r ^"2:^^^ iL i^oll £L5fo]ti.^ W>^tt 

<26> £ 3£- ^ *H = ^1 sift ^ti^H ^ — 

HGAC20) ^ a^^1^(70)^ s)^* 01-^^^(300)^1 w}^Hl *$^S\±r *fl 

^(30d)€- ^l^s>Jl^ £ 1 °J £ 2t -£^€ ^2fl ^ 3^3. £L^olji^ A} 

^ 7^1 £K ^71 ^^(30d)^r Hflol^(30) ^-71 -fH§-^ SI- 

'S ^>7) ^ ^^m. 
< 27 > £ 3^ %SS>^, ^Ji7} 7}^S\^ 71^-^^- 7>^1^ tq^a.(10)7> Hfl o] ^ ( 30 ) ofl i§ 

2.E-K40H #7l t^fl(lO)^ ^fe- ^^l(30a)°fl ^*fl «H]^^> 

o} SiJl, 4^ «**fl(30a)£| *H*Htt ^3.(10) 2] 7l^-Tg(7^)ofl o^Kf ^ 
^S(30b)7> n>^5lCf . *V^, ^i£L(10)£] T^ofl^r ^il^ 71^- ^ ^711- ^*Kr A 

7l*)l = l- ^o}^\(u]s.X\)7\ 2i^Q HGACHead Gimbal Assembly, 20)7> ^^1^4. 

HGAC20) ^ oil- ^1^1^ Ai^^A4(70)ol 3*l*Kr 

(30c)<>H, °1 #&Mi=l c»l^^^(30c)^: ^"71 t^iEL(lO)^ 5]^^* "C" $.£.3. ^ 
*}tt ^EflSl oflolrf3§ ^s(30b)^ #<H^1 *>3€i=h 
<28> ^-71 HGA(20)tt ^^^^(70)^1 *)^#(7Q)2) M. 

o]+ 3.<U3.K\ (50H1 £]*fl 2l3-tilH^(60a),g- 3 2.^(50) 
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1020020048974 «*h 2002/9/12 

oil <2]Sfl dJ^HME] <£(60H ^€4. HGA(20)^ ^^^^ 7>*lfe ^ 

o_S.x] d\}^ ^o] ^^(70)^1 1-31*1 4 °H ^«fl ^ T^^S *1*13;& 

^ej-oidl- ^1^:4. ^ej-oidofl^ % oj^^ w}<4 ^o] t] ^3.(10)3 

^ ^^-» ^ 4i7> * gl7l ^}7> Sl^r ^ -£*H1^ A d 

v)^3.£\ *\°}°\] ^H^IM^ *g^*Hr #^old7> oil- ^-o] i^-SKr ?A 

fb^, £ 41- $14 ^ 4^3(10)4 71^-^^ afl ol^(30)^l oil 

(30b) 21 S^ofl pflO. f O =J7 #7l ^l^^^S 

(30b)4 7RV44^r Bfl^-el(30a)^l 4*fl ^4 &4. ^. #4 4^3(10) ^ °H ^ 
€ ^ti>«-^ol ^s)^ Bfl^5l(30a)ofl 4*11 <>ll^*H14. #4 4^4 

(30a)^ ^4 «*Kr ^7fl(ol£Al)7> ^44^r ^1^, 444 #4 olH^ 

^31(30bHl 4*11 ^ ^oli- 7^4. ^4-2- HGAC20) ^ 4» 444~b 4^3Ui 
(70)4 3)^4^ ^^HSr #4 d \}°]^ J B ^S(30b)ofl 4*11 ^Tfl 444^- 444 4^ 
^1^(70) ^ 44 -id^^l 4£^1 HGAC20) 31^ 44 ^4444 4 

-g-sl-^r ^444 4^^(30c) ol p>^^4. ZL^JL <fe444 °1 ^-cg ( 30 c)^l 4 HGA4 

^^.w.^1^ ^Tg( a> bw 4^£ *im(30d)°i ^ ^€4. ^ 

^7} 4^3.(10)4 4°1^(30)4 A>oloi a^^(70) ^ HGA(20)4 4 

-g-44 4^ *H44:^r nflJji. #3* -fr4lL>4. ^444 4**3 ^(300)4 

44^ #4 ^fl^(30d)ol ^444 miol^(30) wl^Ho} ^-71-e-^^S.l- iL4 ^ 
n ^^4. 4 V 4 *fii£(30d)4 44^ 4=#^ ^(a, b)* ^ 
(30c)2] °1^5l^, ^H^^ ^S(30b)^l ^HH^^S ^H(30b)^ 
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i^(70)£) oWSr ^-§-*}7l ^^}^ #7] i^l- S.&\ (40)^1 #^^(40a)^l£ #7l ^ 

ol^^«^(3b)^ w]-^ ^ ^o]!- 4M*Rr ^.^(40b)7l- p^sH 
7} ^*3(a, b)£r ^"71 -R-^aI <2HK vortex) ^-g- ^*H*M 31 *H «fl^i(30)^ ^ 
iE^r ^^(30d)^l v}^6\] am 45s o}t}9] z[£§ 0.^1 a] 71^ 5i °1 Wr^^K S&th 
^H^^ (30b) 51 ^a>^( c ) 4551 z^£* 7}^ $0} 

oo> s. H £A]sl ^Efl t^3L JiSl tiflo]i(3)oflA^ £ 2 ^ £ 5a^l 5. 

a)^ ti>sf ^-ol HGA ^^(3c)«^l *fl^}^ v\^o) 3§^o.s 91^. 

^- ^^l n^e.^, £ 4 2} f^l "i^S ^°1 HGA(20)S1 <5pjMl «floli(30) 

51 n}^ Jf^-o^-HEi i^^o] o]<y^ ^fl^(30d)ol D^^. °H°fl ^ 5b^l 5.^1 € 

HGA(20)^r -f-^Kr ^43^(x-xH *im(30d)^ w>^^ ^si|-sflo> 
olnflo]] ol Tg( a> ^^(x-x)^^ ^ (LI, L2) o^s^o) tt4 

<3i> oli4 go) ^. ^-^l-Hr ^^(30d)^l ^ ^^-^01 <^i^ S 

^BflSl HGA -^H^l ^1 lOKHz ^^HH^ Sl^-gr 3711 ^Al^lcl-. 

<32> HSAfe cl^3.5l Ji^sl^i ^§--4 ^tg-g. ol^oi ^e}old7> cli^ ^^71 
Bl(Z-height)^l*>5.^- ^lsl <^1^°1 7^11^1 ^-Eflolcf. cl^3^1 Jl^sl^oil eq^- <fr 
HGA°fl ^e}-olc-l7> iq^iEL <^7lEl(z-h.eight)'?]^§- ^-^>7ll ^4. 

^eHt-l7> tf^W "A. ^^sl^i -fr^°fl 3*fl *L** 

^■tf. olufloil HGA ol-^^s.(30c)^l *ll^(30d)-& °1 -¥-3r°l ^iU} ^ 
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=L9\-°) UtII *>2= c^^L E^ltioil^5] HGA^ -fi-^, 

m^-^l Si^r HGA<^1 3* 21^* 7fl^m *r 53^. 
<33> rliH(10)^ Sl^^-S. «1H^(30)2}- ^^(70) A}olofl <^^^S.^ ^-7}-fr%-°] 

<^o]^. oHofl ^7l -B-g-^r ^i^^ ^-§1 HGA -^<>1H ^» ^1 

^ ^ 7>3^^(self-vibration)^Jl5- HGA^l o\7]^. <3 

*J=£r HSA21 oll^ol cl^ssl^i^HSl- v]^EL3± ^^T^BKZ-height)^ #7fl 

Jf^S)*] ^ 7gO- i£±^ ^^91 ^2: °1 91^ ^-f^l 37fl M-E}-\±t}. 

oi^^j. ^ ^^1# Sfl^>7l «>*4 ^ °<HH ^V^Ca, b) 

-g: £fe ^(30d)* tilH^CSOHl ^^(30d)^l $)*\^, HlHi(30)^ 

4^ *S.*r ^71 7} HGA ^^(30b)^l ^}*» ^^(a, b) ^ n 

^- n}-^ -B-^-^>7ll Sl 2.5=. ^71^ ^^£ 7 > #^Jl3.*l ^7> #^S\JL ^1^ 

<34> i 6 ^ ^Sfl S>= Cl^a. ^5}ol ^ ^S\-^ S.^* M-Bl-Xfl UL<?] 

m.A$£r S.o}^ neflsolcl-. £ 7 ^ £ 8<H1 ^3HH Bl-8r £ 5a 

B2^ £ 4^1- ^1 ^l^AHHl i^g. 5. 5b oll 

^ ^ol HGA^l *H*-ofl ^} Ift^o] *fl^4 ^57} ^7^ # 

7im^-(30e)7> p>^^ € «1H^(30)» ^-g-^: 
<35> ^Z-BlJL, B3fe ^12^^1 ^ofl 14s. ^o.S^| £ 5c°ll w>2l- Qo] HGA 

^l^ AS. ^^r ^Jl^L ^^(30d')^l ^H^^ ^(30b)^- 
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*fl^(30d')4 Q^-^G-S- aflol^-i- j±*}4. 444, *fl2^HHl 

44 tifl ol^(30)o)l^ #7l 3fl^(30d')ol <^H^^ ^OObHl 4*1 4#4°1 £ 4b<>fl4 
4 ^(b)4 ^5. ^4^(cH *fl34 ^a>^1 ta^(b')# £t= ^OOd'H 

^4^, 4l^HH144 ^^(30e)7> *fl7l44. ^7H4, £ 5 C ofl £44 4 

4 Qo) HGA(20)-a: ^44^ ^94l(x-x)4 «(30d')4 w>^-«-^-^ *4*H4 S>4 , °] 
t^ofl ol o^ol tf^( a> b ')^r ^^(x-x)S^-Bl ±% 7] ^ (LI, L3) 0I3440) 

^.4. ol^oil ^^tt ^HH44 D }^7HS *fl>i 4^r4 *^(a, b')^ -fr-g-4 
4^ "34471 44^ *im(30d'Hl tflsfl 4551 <>144 4^1- -fV4*l ^lfe 

4^44. 

<36> £ 6 ifl^l E 8°fl4, 4 «flH^(Bl, B2, B3H1 ^3H14 Hl^r & 

47> &°-4 ofl*B^l 7l§^l ul^TlM- ^^-ol oli- HGA# 4 p] 44 , H2 £ H3 

^ c}a °J HGA1- 4*144. 44*1 BlHl^r #2114 «1H^1 S-^l 

7} &°.4 ^14^ HL^ ^2:^1 ^}7\ 91^ HGA7> ^-§"4 Afl^o} ^ o. 3H4. 

<37> s. 6^ %2i*\t&, ^444 71^ *1H^(B1H1 wl^^i = (Hl)7> 44 

€ ^-f , HGA4 ^2 *fl#*Kr ^4^7} ^44^(H3)«fl ^^<H 1^34:2 

ojcj. o]^ =2l-olti.oi >$^*14 PESCposition error signal)4 4447lfe- ^thS: 
44. 10KhzS-44 PES7> 44^ S-aflft o>7lX|4fe ^4^8: Ji44. 

<38> £ 7* 42:4^, S. 5c<>fl 514 € 44 ^ 3fl^(30d')4 ^44 B3 «fl°l ^(30)^1 

43#*HE.(H1) 44€ 3*. £ 6<>fl4 4*4^ HGA4 ii££7} 44 4444 
$X<Lv\, 10Khze44 ^4^tt HKHzcfl^o^S. °l^4°3 PES4I4 &*]7\ 4^r 10KHz<*fl4 
-§-4^1 ^4 &fe4. 
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<39> 5. 8^ <#7] *\]7}x] aflol^(Bl, B2, B3)#4| 3 #3 Si *Hi=(H2, H3)« #3" 

*M ^r^Hr J±S}tK £ 8# ^ °X^o], ^^*\°) niL2] %+±r 

b))o] + o\ t£J$si\ -fpjLofl ^<£o] l^lil 

<40> 4^1, ^^^Hl #<H-2-tt ^l^^l <#^* ^*fl alH^l -£ 5b, £. 5c 

6\) ^X\Q W}^ ^ 5fl^(30d)€- ^*Rr ?H 511 *fl^l SHl'M 7l 

<41> ^1-71 tb ^o], ^-t^o. Mflol^^A^ ^S^o]^ OH- Ifsl-b ^^1^ 

HGA^ 2l^g- Jl^^^-S. #^1^14. 

<42> ^ofl o]*fl HGA^f tiflo]^ AVol^A^ ^ S cg^-o!] o^fl « ^ofl^ o.^ 

^ <y-^°l HGA4 AVoHl l^i^-tiI , HGA°11 °^*H1 5]«fl ^li3 ^JLS. 

*V HGA°fl <£*<m t>l*3* ss-tb^-. «1 *S <=H1 
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aH17> 7>^>4fe 3* ?M4. 4^1, £ ^1^9tb 7l#^ i±iL Hflfe- 
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#7l cliai ^ill- ^7l/7m* 3J*Hr ^1^7> p>^^ ^eH3; 

[3^* 2] 

*n 1 sa«H^, 

^•71 *fl^ ti>^ «^£r 3fl^ H}*H tfl-gfl ^Z]\E3. ^4^1711 

sM 5^ ^-2.3. ^ s>:e. c|ia s. 5^01 
A 1 ^ A 2 ^Hl 
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#7l olH^3g ^A>^2}- o]d\] <?l^Hr ^ ^ °m A>°14M #7l 

o}?§-7$3.°] ^ ^Oll- 7^1^ ^£-ofl ^tb ^1^7> 9X$= ^ ^ 

^ o^S. s]-^ c]i3 H.e|-o] iL. 
4] 

*fl 1 3^ 2 %H1 551°!^, 

#7l #7l ^l^tg3§ ^n 7 } <?]^*> #*HH <S^3-°3- #?1 °fl 

o]^3g *^>^ #7l *fl^ ^^o] ^-71 ^H^^S = 3 #^0.3. <S#=M 3 
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